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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new linear alkyl 
sulfide type episulfide compound which, when cured by 
polymerization, can give a thick-wall low-chromatic 
aberration optical material, especially a material desirable 
for use for lenses such as spectacle lenses by forming the 
compound so that it may have a structure represented by a 
specified formula. 

SOLUTION: This linear alkyl sulfide type episulfide is 

represented by the formula (wherein (m) is 1-6; (n) is 0-4; X Wg$$m&8M8^^^$$B^ 

is S or O, and the number of the S atoms is 50% or more of #B Sr 

the total number of the S and O atoms constituting the 

three-membered rings on the average). An optical material 

made of a cured resin obtained by curing this compound by 

polymerization can give an optical resin material having a 

sufficiently high refractive index and a good balance 

between the refractive index and the Abbe's number, which 

is difficultly obtainable from prior art starting compounds. 

Therefore, this compound markedly advances the reduction 

in the weight, thickness and chromatic aberration of an 

optical resin material and can give a material desirable for use for lenses for e.g. spectacles. 
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y v <D^l7 x / - JHt^ i x tv> p t F y 

50 y<Dffi£t££Vm&£ftZy * S-)[s&X.7ii*is{t£i 



13 

u>^»;^-;u, 1, 3 --7*cm*>>^-->ik 1.4- 
:/*>^tf-;k l. 6 — ^tf>^*-;k 

HM**!/U-K ^>^x'JX>J h-Jk 1.3- 
teJzO'K 4- V^P-^+1f>^^-;K 1. 3-:fc<£ 

^-;UA, bx:?* /;ua • x^u>^+i^ Ftt/jn 10 
t'xyxsjlA • y'uvis^t^y-j FffJra^© 

-^^7^0, 1, 3-^7^7'PA>. 1, 

2- ^r^^y^>, i, 3-^r^^>, i, 4 

-^75/^>, 1, 5 -S*T 5 1. 6 

-i?T5 1, 7-^7?^7^> 4 1, 

8 -^T 5 /^£> k b'X- (3-7^/7'Pt'Jl/) 
x-r*;k 1, (3-7^7'P^^) x 

1. 3-bX- (3-7^7W^» -2, 

2' -s^y l, 2- v l, 3 30 
1. 4-t'^7^^^P^X 1, 3-&z>mx 
1. 4-b'XT 5 ^^;L->^a*\+lf> v l, 3-& 
4-eX7$yx^;l/i/i?o^> i 1, 

3- &&IH2 1, 4 - t'X7 ^ sy'u \i)izy^a^^-v 
*#s4. 4' -^T5^:7*~;t^£X Wv* 

n>^7 5 l. 4 - b'X7 5 /7'af;l/f^7^ 
m-, ^^CHJp -^31— U>^T^ 2, 4- 

#>&W£2. 6 - h «; u>^r ^ > v m-, £>3i>w:p 

- + ^»;u>t^T^>. 1, 5-&£l^ 2, 6-^ 
y^u>^r^>. 4. 4' -^7 5 >^7:«:x;l^£ 40 

4. 4' -^7 5yy7* ^)ljL-y-)l^ 2. 2- 
(4. 4' -^7$y^7xx;l.) 7'DA->f(7)-i^ 
7$>, N, N* -^f;bxf U>i/75X N, 
N* -S^rf^U-l. 2 -S^T 5 y^EUO, N, N' 
-^^^;l/-l, 3-1/7 5/7^/0, N, N' -J* 

2-i^7^^>, N, N* 
-1, 3-^7^^^X N. N' 

4- ^7^^X N, N' 5-^ 
7$y<>*> v N, N* 6-i/7 5 
/•^*1f>. N. N* -2^*jU-1, 7-i/75>/^ 50 



^I3PP9 - 1 1 0 9 7 9 
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y'Z>. N. N' -i/xfJbxfU>>;7 5X N, 
N' -zsx.?)l- 1 , 2-i/7;y7'P^> l N. N' 
-^x^il/-l, S-^^^PAX N , N' -S* 
x^;U-l, 2-i/7$/^> > N, N' -i^x^;U 
-1, 3-^7;y^>. N, NT ->>x^;U-l, 
4-i/7^7'^A N, N' -yx=M/-l, 6 -v? 
7 ^ >"\*1f>, b^i>>, 2 -^5f-Jl/b*-x5^>. 

2, 5-#>&Ote2. 6 - W^;l/f^7t/>/ 
-^^>, 1, 1 -is- (4- f-^V i^b) 

1, 2-is- (4-t^U^JU) -x£>, l, 3-^ 

- (4-b-^g^i/) -^p^*>, 1, 4-e^- (4- 

- 7'^ >i03^7 ^ > i x t*A o t F 

3, 4 - xjj'^>^^ n--\^>;u- 3 % 4-xj^+^>v 
^u^^>ij)V^iy\y- h, b*x;u^^ i;^^-tf> 
^**U*^F\ 2- (3, 4-x^+^>^n-v+>/ 
JlO ~5, 5-XfP-3 k 4 -XJF^t^>£'^'\^1J- 
>-^ £ -5>:*-+U->, t*x(3, 4-x^^>>s>^a 

n^>£tPx>x#^>h\ x^+Mb^m x^^ 

'>Wy^^^x> s ex;^^o^t>x^i/F 

^<D^fQ{t^3<Dx ^+ MbCC J: 0 $ x ^ * 

J^±cDx^+^b^<Z)x^^->ScD— SP&£i,> 
l^r^xt^;^^ K{kurf#6n^xb-x^^^ f 

[ooi n &ffi*)\s7F>m, &mt>)i<tf>mM7\<M. 

^ + M fc^ft© i C ^ -C^Bg b /c x p t FU>iJ^ 

[ooi2]^y^M7^>iir«, JWtWKtt 

1. 2-^>;U^^*hxd?>, 1, 3-^;^7'F7* 
p^*>. 1, 4-^y;l/^7^>^^>, 1, e~iyj)l 
fty'V^y-ls. 5>(2-^7'Fx^) 
K, 1. 2- CtfX (2-^;^7>xf;W) ) x 

s-^^^h^P/o, 2-jt)i>ijy' 

;l/*^hx^W) -1. 3-W;^7>7'p^ 

1. 2-bTX C (2-y;l/277-Fx^;l^:*) ] - 
3-yM7'F7 , PA> 1, i t l-H;x(>UI/*7 
7*h^^;U) y*D^%*>, ^F5 + x^;U/77*F^^;^^ 

^>^^^^t^^v^iU^^^>{b^; x^u 
>^y^-ju^^^yi;nu^ f s x^u>yy^-;u 

^t^Pt't^-h, 1. 4 -^£>^*-;u^* 

^y^l/-K 1. 4-^>i/t-^t7'pft 



(9) 
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1, 4-t^>;i/^y h^^;ut^^P^^if> x 1,3- 

?>y^;b-l. 4-^r>, 2, 5-^^;U^y> io 
x^;u-i, 4-^7>. 2, 5-^^oi^:/h^ 
j _^ 7> 2, 5-^;l/^7'hxW-i-f 

[0013] J^TCCxex;Uy -/ K««!:JKj£nJflB 

^^;i/x-^;^^^)tf^c:i^-c#^ 0 ^fpS 

[0014] *mm&&m-?z>*)i'tf>wnt&fa± lx 

tt, T*!/JHt -**£>»Jrt«. vu^>g t ^tKvu 30 

[0015] £/c, xa;l/7 F3S£JKJ£3ttB'C*>'? 

l<IWT£fb^£&tf£C£#r#£ 0 JcO^lftK: 
^X^tMb^m $J§L$Bt9 40 

V^x-tMK x^;^ij^^x-7";b, y'uti)l> 
y;^;l/x-r;k 7?Jl>/y ^x-f;^^ 
'J^'Jx-f^^(jx^u>x;l/7 h\ :/a 

oc^ey* is f -ii/ (l . 2-xf^ 

nftyy^xxfj^ y^n^**^ 



«fBW9- 1 1 0 97 9 
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JUx - r-;k -/^Jl/=r- * if y isisjisx. - ^^(Dn-tf 
y^^x-7vu^£W£C£*n?££ 0 cnw 

fb£irc&* 0 

[0 0 16] $^jj(D^xt'X^7^ K{t£*J©xfX 
&Wfi6S* lHW±W-r^fb^*SctC>'xt*x;Uy ^ f 

[0017] ^ 6tc jmmm&m? z>it£®*&mT 

f&-?2>i><DX&ti&B:<. Wittf, *$;i/A-:t*5>* 
tf^^x-F, ^^yypfil/^^^-^ 

pfjl/A'-t^'>^-n- K 'JX^;M-t 

— K ter -^+£^1/'*— tf-^i^^T^-zx — h , 
ter -7'f;^^ + ^tf^/x- K ter- 
^=^^^^N*-^^V^^^^if /x- K t e r -7? 
)lj*-***>**^iry- yx.- h v 2, 4-^^aa< 
>VV;l^-^if >f h\ ■^>v r W;l^M , -^^-tf^ F, 

A F, t e r - 7'^t FPA^^f-{ H^©t Kp 
>*-**tM ; 2, 2* -ryt'X (4 h + -> 
-2. 4-^^MUP^MJ^) , 2, 2' -TV 

ex (2 -->^n^n t'ii/7'Pb-tx h x 2. 
2' -ryex (2, 4-^^jMupxh'j;W , 

2, 2' -r/ex^V^P-h'JJK 2, 2* -r 
x /b'X (2-y^;l/^Pxh«J;l/) , 1, 1' ~TV 

(iy^a^V>- 1 -^;U^x h % i - 
C ( 1 -isTs- 1 -^^;ux^;b) 77) 5 
K, 2-7x^.^7^-4 h*rzs-2. 
)l-;^isU~ h t))V2 . 2' -77^ (2-^f;l/^ 
n^ # » % 2, 2' -T!/trx (2. 4, 4-h'jy^ 
^>^f>) ^<DT V^b^^(D^*P<DSam^»«K, 
^^xA -<>7^>^>7-f >^?*;Ux-7\rU 
^^D<7)^^ftWS*^tf6tl^. Ctih<DUfrXft 
£bl>h<D1tZ. A-^+1fYFffi, t Kp^WW-Z 

FS, 7!/MAHrC*0. 
« v 2, 2* -7*/tX (4-y h+^~2. 4-^ 
^up^h^i,) % 2. 2' -7'/^ (2-^>^ 
Pypfil^Pt'txht;^) 4 2, 2* -rv/fc*x 



(10) 
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(2, 4-^^^Jl/A'bnr.hij;l/) t 2, 2' -7'/ 

t';Wv:/^pxb tuk 2. 2' -yyt'x(2-^ 
*U->- l -*ji^x h . l - C ( l -isy 

1 -^;Ux^U) TV") t^A7 5 K, 2 -7x^jl/ 
T'/-4 -jt 2, 4 -^^l/-^ua^ h 'J 

Jk 2, 2' -7-/^^ (2-^f;l/7*ayO) 2, 

2* -r-ytrx, (2, 4, 4 - h *) 

tf>6*-iftc>#, fllS«ffl««BittfiK:*tL/ro. oiwt 

%-5. 0wt%. $f£L<«:0. lwt%-2. Ow 

[0018] *^wo»raaear^+^x;u7 

»T>*xtfA* H »IxXfJk BM4»«x*rvl/ % 

[0019] *^<DSHH«ci[flir;u+Ji/X -/ KM 30 

tmvmmmm&tk, x&mtcisxm&mitux u>x 

&mm<Dmt<c&Ao . limit* r>xm&m{tms*m*b 
tc& s MfrtbWLmmztiz. mitmmzo. 1-1 0 

oh#bl m%i^4 8vmx*>*). Wbfiffitt- 1 0- 

71*. tt*4£5 0^6 1 5 0'C<DU&X1 0^65B# 
C<t*ir#£. *!%W©Kfb«j!§*^»*4coteS*ffi 
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TKI^nW, £Mft-C£>£^xt:x;u? Kffc^fe 

wfi6«*2ffl«±W'r^b^Bj&st>«. cn^cowtg 

^jte&wtea* 1 fflwr-s{b^». 3 hMmmicfc 

toitmsm. &mmz, ±xm—®mftxffimtcm& 
r^m^Lxh. &mi*m%ffticmmM&Lxb s r 

jsR#£SJ * 3 6 cc Pi— b X h & 

^fflHtcr^astB^ii. ig^gtt- 1 o°c^6 
1 0 o'cmm<ommxnt>ti^^x$>K) % l^u 

fUBMict - 1 0 'C&h 5 0 °a 3 6«cfcjff* oc»<z>«\ 

-5*Ca>6 3 0'C*C<&£ B SdBftBltt. 1»^6 5B# 
*>6 3 0fl\ t_A><Dte5 1 5 &m&X$> 

CCDB^<D^Eg«0. 1 mmHg^6 7 0 OmmHgl 
grtf^^, jiflUW10mniHg^6 3 0 0mm 

[0020] 

fbbr»6ti*wb«m*^w»j:o. a*a«©fb^ 
j^* ±?zm*) mmx$> tc-^^^mfrm t % 

&#ftj;mVrm± T v *<®$»^ >^*#T hWgt%&$t 
[002 1 ] 

/Co 

Ltc 0 

ttm : m+tkmstzm^x 2 5 -crajffiu. nmtcj: 0 

WJELtc* 

: ? Hkfb**« 1 2 0 •CfcUb<z>fc<D£CX 1 
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2 0°C**@8 0°CJi(±<D*>or>£A, 8 0'C*i(D^ 
x<bUc B 

T, ^##0. 1 J^±<D4><D^rO, 0. 1*«0. 05 



[0 02 2] Xlfcffll (n= 1 % m=2) 

I. 2-i^;l/#*7"hx$?>l . Omol (94. 2 

g ) ixf^D^t PJ>2. Omol (18 5. 0 

g) i o-c*tj&*pu TkSrtt^ h'j^Aio 

mmol (0. 4 g ) ^7k4m UC?§^Ufc7k^^:»n 

4 5*Cffif»CCfig%tt*S6 2B$raH!¥0/c. SSKRU 
*M(fctFy')A2mol (8 0. Og) ^80ml 
«Cjg*> 0 fc*«jR^r , 4 0-45 TlttftftfiCft^ ft 

C 
H 
S 

vxx-^ F;ME I) 
SRWRiR^^^ hit/ 



CUL) 1#RW9- 1 1 0 9 7 9 
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* h;Ux>3 0 Om 1 rfflfflU h;l/X>Jg£7k2 0 0m 
ir3[5I^L//c 0 h^x>Jl£jfc*BiBW- h ^A"C 

(y«/5^U**> x*>*2 0 2. Og (JIf&S<D9 

9%) rf#/c Q ccrfi6n/c 1, 2-ex 

(^'J^JU*-*) x#>0. 3mol (7 9. 9g) 
ix^y-;H Om 1 ^ft^T^^'J »^A8 7. 5 
fir (0. 9 mo 1 ) £?K6 Om 1 tCigBZ -&tcfcr£1&<rC 

an*. i«Fia*wrjKa*4 5 - c*r±»s#, c(ds 

10 Sr5B*BJR|£$-a:3ffc. JKj£iS^!|J5K:*5 0 Om 1 £fln 
h;Ux>5 0 0m 1 "CjflfflU h;U>®**5 0 
Om 1 -C3B8fcj$Ufc. h Jl/X>J|«^tm^ h >J 9 

^sn^t ?6»t*B£u aeitc© i , 2 -ex 

(^-xf^7*Df;^t) x^r> (^(i)©m = 
2. n= 1 ) £7 8. lg (Mf&M<D8 8%) ff/Co 



(fl-JMfi) 
40. 30% 
5. 9 5% 
53. 64% 



H-NMR : 



£e>cc, *ffc^«Jl 0 0 
SSSNE£U Cft£JS$2mmecPffil,/c2tfc<D#^ 
Xfefc6fc&*^l/F4HC&AU 8 0 TIT 5 BSffflffi^ 

fe«fcC«t«*Me Litems, il^Ofc. 
C0 02 3 ] 3mm 2 (n= 1, m=2) 

^X^tc, l, 2-^^;U^7^hx3?>l. Omol 
(9 4. 2 gr) % Am\t1~ MJ^AlOmmol (0. 
4 g ) £7k4m HtS^bfc/Ki§j& ^^-JHOO 
m I £{±&<&, CCtcxt^a;l/t K«J>2. Oml 
(18 5. Og) ^1 B*n*»ttrjBTOfc. ST*, 

ta&K£o-i o°ccc«r>/c 0 ?BT»T«3 6cciB$ra 

ra^^^fco C<£>f£. ;k3 6 0 m i (Cj&JROfcft'fe'f 

Oml (2 4 0g) fclB^aHtTjjgTL * 



(#*rti> 
40. 19% 
6. 05% 
53. 79% 

: M + " 2 3 8 (116^12 3 8 ) 
: 6 2 0 cm" 1 (xexjl/? 4 F 
2 . 2 p p m ( 1 , 10 {i<9^&Ctfo/c7kl 
2. 6ppm(l, 1 Oft^^tetfufc*! 
2. 7ppm(2, 9 {aCDR*(CffC>fc*K) 

2. 9ppm(5, 6{i©^tCf^C^7K^) 

3. 0ppm(3, 8(i(D^^cMc^c7K^) 
3. lppm(3. 8{4©K*«:(*C^**) 

2 5. 7ppm (1, 1 0{t<DR*) 

3 2. 5 p pm (2, 9{i<Dj^) 
3 4. 0 p pm (5, 6{i<Dj^) 
3 8. 4p pm ( 1, 1 OttOK*) 

a50C F 'J^Ji/T 1 



;) 
;) 



U C-NMR 



C 
H 



<»Srtt) 
40. 19% 
6. 05% 



* /c« ?ST*. JSCS^^ 0-10 *CK:S-d /c 0 fi§T#*T 
»3 6(c3B3ffi|JgaB*«^/c. h^x>JflttK 
jS«*S*b. jfcfe«M}Rft:©l. 2 -ex 
(^'J->^W)x^>«:2 0 2. 2g (1^10 9 

9%) ^/c 0 oox\ saw-. ssHSAe^st 

*u/t^^xncc±fecDi , 2 -ex (^»;^;u^ 

x£>0. 3mo 1 (79. 9g) iftiSl. 
40 2 5mo 1 (95. 3g) ii^kWO. 0 3mol 
(2. 96g) 56«:Mibrh^x>2 50mI*) 
J:OV^/-;l/250ml^fjA^ 3 0 °CT9 BfflflS 
t&Ofco &t£f&h;Ux>r*fiaJU l%m^7K?§*rz5fe 

1. 2-ex (j3-xtWPtW) x£> (j£ 
( 1 ) ©m = 2. n ^ 1 ) £8 2. Og OIf&S<D9 3 
%) f#/c e 

40. 30% 
5. 95% 



(12) 
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H-NMR 



S 53.79% 53.6 4% 

v*X-;>7 hKEl) : M* ' 2 3 8 (ffi»»^fi2 3 8 ) 

2 . 2 p p m ( 1 , 10 t&.<DS8&lcm>1t&m) 

2, 6 p p m ( i , i ott<7)K%K:tti>Mc%) 

2. 7ppm(2. 9(i©^CCWli/c*^) 

2. 9p P m(5, ectoaaiMcm^**) 

3. 0ppm(3, 8{fL<Dm.mtCttWc7km) 
3. lppm(3, 8{4<0R*<cttctfc#3i) 

2 5. 7 p pm ( 1 . 1 0 

3 2. 5 p pm (2, 9{£(D^) 
3 4. 0 p pm (5, 6fi(D^f) 
3 8. 4 p pm ( 1 , 1 0&<D&tm) 



1 3 



C-NMR 



s 6cc, *ft^w i o omsauc b v -frjiT $ i 

fiSSPEI^U cn^f$ 2mmCCt!gpO/c2tfc<D#^ 

[0 02 4] ^JSW3 (n = 1 , m= 4) 

C 
H 

S 



l£*£0ilU 1. 4-t7(|S-xt , ft7'Pt , J^ 
*) (5S ( 1 ) cr>m=4, n=l)^@R$85 

%-Cf#fc 0 



(ttJM) 

45. 07% 
6.8 1% 
48. 13% 



(4MINI) 
44. 89% 
6. 99% 
48. 00% 

vXX-^^HKEI) :M*'26 6 (JH&#^S2 6 6 ) 
s^MMX*^* : 6 20 cm' 1 K33<Oft4&ft8tt) 

1. 9ppm(6. 7(4<D6t3R«:ftC>/c**) 
2.2ppm(l. 1 2{4<Dj^CC(^t>/c7K^) 

2. 6ppm(l, 1 2fito^{Ctft,>fc**) 
2. 7ppm(2. 1 l(i<OfiaRCcWc»^**) 

2. 8ppm(5, 8&CD^«:tt(,>/c7kS) 

3. 0ppm(3. 1 0ffi<D68ft(Cttl>fc**) 
3. lppm(3, 1 0©R3R(CWl>fc;Jc*£) 



H-NMR 



1 3 



C-NMR: 2 5. 7 p p m ( 1 . 1 2&<D&m) 

R) 



30. 5ppm(6, 7 fitoj 

3 1. 3p pm (5, 8&<D£3I) 

3 2. 5 p pm (2, 1 lffi<0R*) 

3 9. 1 p pm (3, 1 OfitoEHR) 



[0 02 5 ] 



4 (n = 2. m= 2) 

C 
H 

S 

7XX^i? (EI) 



40 

40. 08% 
6. 22% 



5 3. 5 5% 

:M**29 8 (Ii^i2 98) 
faWMMX^f bfr : 6 2 0 cm" 1 (xa;l/7-/ F 
1 H-NMR: 2. 2ppm(l. 1 3{4©gaR(C«t»fc*3R) 

2. 6ppm(l. 1 3tt©fiaRec«C»3ffc**) 
2. 7ppm(2, 1 2{4©K*«:ftC>/c**) 



v F (S ( 1 ) (Dm= 2 , n - 2 ) £»iR 
^8 8%rf#fc 0 

(ttJM) 
40. 2 3% 
6. 08% 
53. 70% 
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13 C-NMR 



S«r»J3EU Ill CC^O/c. 
[0026] | 



5 (n = 0) 

SE^OCffiBB 3 *a/c5i£|$ig*K:«Ef t** 1 . 0 m o 1 
(3 4. 1 gr) ixt^p;l/t K l J> 1. Omo 1 (9 

2. 5 g) £A*V ifci&fcl 0'C$-C&#JU ikMit* 
h'i^^MSmmo 1 (0. 2 g ) £7fc4 m 1 CC^ 

/Co Saa&Stf\ 10°C&r?££PU xtT^ojUtFt; 
>1. Omol (92. 5 g) i*»ffc^ h 'J^A5m* 



(13) 1 1 0 97 9 
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2. 8-2. 9ppm (5. 6, 8, 9 ffi©I»Kttlvfc#jR) 

3. 0ppm(3, 1 l&O&tmiCtt^tcTkm) 
3. lppm(3. 1 KD^m^Ci^^tcThm) 

2 5. 7 p pm ( 1, 1 3<a©gMR) 

3 2. 4 p p m ( 2 , 12 fiOgelft) 
3 2. 5 p pro (6. 8{±L<Dmm) 

3 4. 0 p pm (5, 9fi<D^) 
38. 4ppm(3, 11 {tLCD&£M) 

*mol (0. 2 g) £7k4m 1 te®a>0/c*?g?££il»n 
10 U 10TC1W, 40 -4 5°Cr2^JS»U/c 0 
gfflCCRU fcmt-T h»;^A80. Og (2mol) 
**8 0m 1 CC»^b/c*j8SR*. SM4 0-4 5X 
im;ftCC«5&**6«T0*<D«, *&2&£4 0 -4 5°Cmj 
f^ffi^^*56 3^SJ$L/c 0 Kffi»7»S§»W 1 £ 
laMfKMSU 92. 2g (Iil6 3%)|#/c 0 

Sl££tt fx (tf-xe^^ntMi.) x;i/^^ K 

(S(l)©n = 0) £i&^8 0 %T?f#fc 0 



v. 



(##rii) 
C 4 0.2 5% 

H 5.81% 
S 5 3.7 7% 

7 ^^^ (EI) : NT 1 7 8 (li^^f 1 7 8) 
^*KX^# : 6 20 cm" 1 (xf^7^ K*gCD{W§Jgt&) 
1 H-NMR : 



(tUMfi) 
4 0. 41% 
5. 65% 
53. 94% 



i j 



2. 3ppm(l, 7(5<D^CC^tC^c^) 
2. 6ppm(l. 7{i(7)^(C^l^c*^) 

2. 7ppm(2, 6{tL<Di$tmt<cm>tcfcm) 

3. 0-3. lppm(3. 5&<DBSft(cm>/c**^ 
C-NMR: 25. 6ppm(l. 7 &<DmM) 

3 3. 8 p pm (2, 6{4(D£e^) 
3 8. 6 p pm (3, 5{&<DgSI) 

[0 0 2 7 ] Hj5feM6 



C 
H 

S 



48. 72% 
7. 7 7% 
43. 3 0% 



i£*i9iiu l. 6-ex (is-xe^ot^ 
(ft^tfii) 

48. 9 3% 
7 . 5 3% 
43. 54% 



1 H-NMR : 1. 

1 . 
2. 
2. 
2. 
2. 
3. 
3. 



6 20cm 1 
6 p pm (7 
8 p p m (6 
2 p p m (1 

6 p p m (1 

7 p p m (2 

8 p p m (5 

0 p p m (3 

1 p p m (3 



9&(D^m«C^c7K^) 

1 4{4<D^CC^C^ctK^) 
1 3(4oBaR«:«i»tofc3R) 

1 2©gg*«cm*/c*3R) 
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13 C-NMR : 2 5. 7 p pm ( 1 , 

2 7. 8 p pm (7, 

3 1. 6 p pm (6, 
3 2. 0 p pm (5, 
3 2. 4 p p m ( 2 , 
3 9. 0 p p m ( 3, 

mm&Lt&m % minute. 
[oo28] mm i 

^Mtfll 1 te4o(,>T 1 , 2-^yj^7>i^>ORt) , 3 10 

&&m?z>vLmznmmi*m*)mL> 1. 2-t-x 

[0 029] tmffl2 

CCl, 4-^tFD^^>(l, 4-^^>^=f- 

^) *ffifflT-S«W-ttSQfi«2*«0ilb, 1. 4-t' 
X (i3-xtWPt'W^) ^£>£*&iK^6 6 20 

%rf#/c 0 shafts, f#6n/ct**4<D®»f^, r*^ 

[0030] tt««3 



M?9 - 1 1 0 9 7 9 

26 

i 4fifc©giaR) 

9{4<DgSI) 
1 0ffi<D6MR) 
1 3 

1 2{4<Z>BSR) 

3J-^> *fleffl-rs«w*is»W3^ai«5iib, b* 

[0 03 1 ] 

m^miic^x, i. 2 -trx (^>;->^;i/^^) x 
^> i wcjt or ^ t^r>i* >j ^a^& o . 8^^ 

NMR^^hW0^(l)©n=l, m=2t 
£>9, X*oS(Dfflaw=M««r«fiRTSSiO<D^tt 



1 KttjLA:,, 
[0032] 
[^1] 
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3ft 1 



ft* K 



*M!4 

.» - Jl— . 



Ni 



i.2-rj(0*ie"ftnt*ut)m 




1.10 36 



i a 4-ri(i9-ii:*ftm t 'i»)r» 



**«6 



ttM-itwut'DiiM' 



1.70 



1. 88 



uo 



1.71 



1.57 



itfi 



33 Ij.SH 



0 



1.60 



1,59 



1. 58 



3T 1.32 



38 



38 



35 



38 



0 0 



D 0 



1.35 



1.35 



0 



0 



* CI) (On- I . ni*2TX*flS<Z> J I.B3 



42 



43 



1.40 O I A 





1.30 



1.30 



1.26 



1.27 



1.33 



0 



0 



o 



JL 



J3#r^ ( n d ) > T ? -*cft ( v D ) : 2 5 "Crr ? ^® 

ffitf&S : h ^^^^ffl^fc3iSft^^JS(cJ: 
[0 03 4] Jlife#J8 

7^3tcxt^uotH'J>2kg (1 1. 6mol) 

lfcV-^3 90 g (2. 5mol)^mriWtiT 
jg~F*. J5JE&®£ 10-1 5'CtCgofc e ®T 



MCi6»Oft:*-fe-f 0 0 g ( 1 0. Omol) 

£ 1 vmwirmFLtc. ffiT*P. SJ2»ft« 10-1 

SStCJ:*) 6 2-^6 4"C/0. 2 5ramHg(D^(Dy 
y->^;UX;l/7 yF52U (4X^7 3%) £f#/c c * 

&C_hfS<Dg#3 6 5. 5g (2, 5mol) iftJ^* 
952. 6 g (12. 5m o 1 ) ii^i2 9. 6 & 
(0. 3molK $^«iltl>;t/x>2. 5L 
**J:CM ^^-;l/2. 5L£{±&# % 3<TCr9B#fflS 

(£ -it'^^Db» ■/ F4 0 1 . 1 g (JR 

^9 0%) *ff/c *ft^«Jl 0 OSSSS* 1 OmmH 

50 »; 1 fiSBRE£»*j-jR<t L/c 0 oi^^r-^ 



(16) 

29 

2it^o/c 0 js*t*, Tv^mtbfcmz&ffixte. ii 

l£3ftfc*>o/cigl>il£^0, 3€>Cci«J»tt. 

/Co 

[0 0 3 5 ] 

fx (£ -xb^^^'PtVI/) X;U:7 -y F 1 001135 
£1 0 m m H g ©iETfC+M^fTo /c 0 £6CCf& 

[0036] mmm 1 0 

tfx (£ -if^^7'ut^) x;U? w k 1 0 omssp 

t(Cj$M£ ITN, N-^x^;l/x^y-jl/T^>0. 5 
8M8rae^»*&— lOmmHgCO 

^>*r4 0°c^68 0'c^ri ow^t^ibi 

[0 0 3 7 ] |g 1 1 

t*x (£ -if?-^7*afjW X)l>y ^Fio oafigp 

mt Utc a 5 1 OmmHg (Dili JET CC 

JI&^Ht^/c. o^r^r-^FCt&Afg. 

8 o *a i smmm&witu^&tmmftzw&istc. 

» h ft fcKIBt <D«Jte 2 Cc 0 /c„ 
[0 0 3 8 ] HJfeW) 1 2 

J6W1 l£*£9iI0/c o f#6ftfcK»«-<D!»tt^a2tc 30 
[0 0 3 9 ] HJfe^l 1 3 

:/>*r8 o-c, 5«FiB*^wtr*KWi. mm 
mi i*m*)Mutc. mbtitc&mK<o®&zm2 icfjk 

O/c. 

[0040] mmm 1 4 

^--^>43r8 o a a zmm&mtir&iswuz* mm 

mi l*m*)&Ltc. »6ftytK8»t<0«Jtt**2CC7n 
O/c. 

[0 04 1 ] H5S^q l 5 40 

fcTX (# -xb^T'Df )l>) X)l7 a F 1 0 011^5 
JcMiiUt*^4, 4- -^T ^5^:7*~;I/^£> 
£ 5 fiSS{5g^f;|i*|— iiUc, 1 OmmHg© 

^-^>cfir8 0'C, 1 5B$^S^ftL/¥«ttS»K- 
SrUifiOfc. f#6ft/cK»jt©«Jtt**-2K:7ftO/c. 
[0042] H5fe#l 1 6 

t^iOr*^, 4- -v?T 5 ^>>:7*~;by 

1 omaa5ie^r-5«^tt^ts«i s^ttoiio/c » 

Ztitc&mtirofytti&m- 2K:^0/c o 50 



1*B3¥9 - 1 1 0 9 7 9 
30 

[0043] mmm \ 1 

1 SffifiSE^-r&JaW-W^tfiWI 1 5 £81 Oil L/c. f# 
6ft/cK»jt©«BJtt£« - 2 tt^O/c 

[0044] mmm 1 8 

trx (/3 -xtft^a tvu) x;b? ^ F 1 0 0I13J 

(tCf&MtLX b y 7 xXJl/7^7 ^ >£0. Ill 

35, t/iMfbSfli Or 2, 6-^-ter-^-4- 
^y-^^O. 21igp t *^fi»iR»Ji Or 2 
- (2-t Kn^->- 5 - ter ^^j1/7x^jI/) 

v x )t v->i> 0 . 1 msasfcE^L ^rars» 

Oi§j— iiUc ££>K:i OmmHgCDMET+^CCfl^ 
M^rtf^/c. o^ru>Xit^-jb FCC&A0, 

>*t8o-a 1 5B*ram^«{fcoo>x*tsBfio/c. 
^n^cc*>^<, u>x&9£»#r£fc. f#6ft/c 

U>X«fi£*«c%c»«ft/c3fe^1#tt. ftiett^Sti 
(Dft-Uh?. feiite$Sfe (b{® = 0. 6 5)r£>9. $ 

j?>6ft/j:^^/c 0 mm%:i>>xtfH£ux+fmmBim 

tmWiZtltc. £/c, f#6n/cl/>X<D«^2^ 
O/Co 

[0045] asms 

fx (jg-i^yypfJl/) ^-^^£<£JSO^^ 
8££l9iIO/c, S^«Bfb^+»rK»)t£f#SC<b 
^ffl^^o/Co 
[0 046] tt««6 

t'X </S-x#*->:/DfcVU) X;Uy ^ F£<®BO^Sfc 

^8^»)iio/c, tm&x\*nhtitcb<D<D. mmkte 
mum&<Dm&&mttnxab-?tc a mmm. t?^s* 

^2CC^n0/c o 
[0 04 7] Jt«W7 

1. 2-tfX (£- xt'f^'DtVl/^y) x^>£ 
^OHifeW8^0^0/c 0 S6nfcK8fr©»tt* 
f& 1 CC7nO/Co 

[0 04 8] Jt«W8 

2. 2-^X {4- (iS-it'^^Dt^tt^) } 
7*-^DA>£ffiffl0SafiW8*ttDiI0/c. f#6 
ft/c«3IUt<D!»tt«ra2 CC^O/c. 

[0 049] it^9 

2. 2-tTX {4- (^-xt^^^atr;U^^^) } 
7^^da*>7 5MSa5i 1 -^;U^;^h-4- t 

Fo*^>-tf>2 5Sfi»«:fl6fflOie»«8%«^il 
0/c o S6ft/cg*»jt©!BJtt^2«:^0/c. 

[0050] tt«W 1 0 

1, 8 -^;l/*7:/h -4 -Jfrio*? h^^JU- 3, 6 
-^*T***>4 8fiffi^5<i:y ^ + ^>'J UV^^V^ 

r^- h 5 2msffl<z)s^«!«cB!fb«i«i or^-y^;u 
xx^D7>f F^s^tti 0 osssntc^toro. 11 

SffllB^a^-jKi 0, $f,Jcl0ramHg <O«0ET+ 



(17) »B8¥9- 1 1 0 97 9 

» 32 
#lcHtt*£ffo/c. oc^^-;UK{caA«. * [0 0 5 1] 



^2 







nD 








(kg/are) 


(MB) 


3£teW8 


?Dtft) Xflr7/ F 


L 704 


35 


1.40 


110 


1200 


0.6 




Tot"* J 7.1*7/ P 


1.704 


35 


1.40 


150 


1400 


0,5 


H*fe0jlO 


m ** ^ # f\ tw / *) i 


1.704 


35 


1.40 


100 


1600 


0.4 


^»Mll 


7 , nt , *);Ur7/ r 


1. 704 


35 


1.40 


150 


150) 


0.6 


l£*£0iJ12 


^Q|fjL)7|L7/ b 


L703 


35 


1.40 


100 


1500 


0.5 






1. 701 


35 


1.39 


70 


1600 


0.5 






1.697 


34 


1.38 


40 


1800 


0.5 




?0t»X*7< P 


1.701 


35 


1.40 


120 


1200 


0.6 




t"7-f /9-rPf+ 


1 AQ7 
1. TO/ 


so 


1.40 


100 


1 A Aft 

1000 


0.7 






1.692 


35 


1.40 


80 


800 


0.8 


55860H18 




1.703 


35 


1.40 


140 


1500 


0.5 




Jot?*) i-t* 












ifclRW6 


a- (i-£&* 


L 576 


47 


1. 31 






3 S 






1.610 


43 


1.31 


120 


900 


0.7 




2. 2-D- [4- 
( j?-rtWb 
Oflft*) 7i^} 


L623 


30 


1.24 


150 


800 


0.8 




2,2-fr- (4- 
>e*=75/25 


1,625 


30 


1.25 


50 


BOO 


0.9 


JfettMM 


1. 

6-mtw/ 

4- J =48/52 


1.660 


31 


1.37 


70 


1200 


0.6 
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